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Error-Free, Spectrum Efficient — That’s Packet Radio 


THE PACKET POCKET 
JOHN VARGA, WAB8ZIA. 
Packet Radio—Part One 

Radio amateurs in Canada, Sweden, and the United 

States have been experimenting with packet radio, a 
system of computer-based communications. This new 
ode can provide high-speed communication with 
efficient use of the spectrum, and is resistant to 
interference due to other stations and to. signal 
degredation due to adverse band conditions. Not only 
can packet radio be used for informal amateur QSO’s 
and traffic handling, but it has additional possibilities for 
exchange of data between hams with computers, 
“bulletin boards” and message systems, and remote 

computer programming. 

WHAT IS PACKET RADIO? 

Packet radio is a communication system in which 
information is digitally encoded. In this respect it is 
similar to RTTY or ASCil, but with important differences. 
These differences are the key to insuring error-free 
reception and at the same time allowing maximum use 
of the spectrum through shared frequency use. 

Data integrity is provided by packet radio through a 
“hand-shaking” technique and error detection. Along 
with each transmission, a computed value called a 
“frame check sequence” (FCS) is sent, which 
acknowledges an error-free packet @ special 
acknowledgement (ACK) signal. If the sending station 
does not receive such a signal within a certain period of 
time, it automatically retransmits the packet. 

Apacketalso contains identification of the destination 
station, permitting several QSO’s to take place on the 
same frequency. A packet radio station can 

—utomatically ignore any packets which are not 

Jdressed to it. Due to the fact that the duration of most 
packet transmissions is very short, a user does not need 
the channel most of the time. The time between 
transmissions is available to other users on frequency. 
This system is called time-domain multiplexing. On a 
very busy channel, the user will notice an increased 
delay time before getting replies to transmissions, but 


the packet radio equipment will take care of automatic 
retransmissions and sorting out the replies meant for the 
station. The user never “hears” the QRM. 

WHAT IS A PACKET RADIO STATION? 

Packet radio requires the use of a microprocessor- 
based controller at each station, and it will obviously 
appeal to the ham who already has a computer in his 
shack. However, it does not require that the operator be 
a programmer, or even that the station have a personal 
computer. All that is really necessary is a terminal, a 
terminal node controller (TNC), and an amateur radio 
transceiver. 

The terminal can be a simple display (CRT) or 
typewriter terminal that produces ASCII characters, a 
personal computer, or even a commercial mainframe 
computer. What you need is a terminal with a keyboard 
to allow you to talk and a screen or aprinter to allow you 
to read incoming information. You can even get an 
inexpensiv terminal that uses a TV set for the display. 

The way in which most terminals encode ASCII 
characters is in “asynchronous” format. Since characters 
are encoded as they are typed, there is a flag consisting 
of one or more “mark” (binary 1) values to mark the 
beginning and end of each character. The device 
decoding the characters expects a specific “baud rate”, 
‘or number of transitions from “mark” to space” (binary 
©) per second during the character, but no particular 
time interval between characters themselves. 

The terminal node controller is the heart of the packet 
radio system. It has one port that is connected to the 
terminal or computer, and communicates through it by 
asynchronous ASCII format at the baud rate required by 
the terminal. The TNC converts the data stream from the 
terminal to a packet by attaching a “header” showing 
the destination of the packet and control information for 
the network, a “tail” containing the result of the FCS 
calculation for error detection, and flags to mark the 
beginning and end of the packet. 


(continued on page 3) 
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JANUARY MEETING MINUTES 

The January meeting of the Pikes Peak Radio Amateur 
Association was called to order at 7:40 p.m. in the 
basement of the 1st Methodist Church, Platte & Boulder 
Streets. Members and guests introduced themselves and 
brought each other up to date on their current activities. 
The minutes as they appeared in Zero Beat were 
approved. Les, KC@NC, reported the treasury had a 
balance of $1731.77. Greg, KAOFOZ, introduced himself 
and reported on the RFI committee. He explained the 
‘committee’s function to the audience. Tom, ADO, 
reported on the Swapfest door prize — a Vic-20 
computer and cassette drive plus a $100 gift certificate 
for software. Tickets will be $1.00 each or 6 for $5.00. The 
Swapfest date is set for either April 17th or 24th. 

Ken, WQTGL, reported on the Sports Festival. 
Previously, one hundred hams were used for the event 
and at least that many, probably more, will be needed 
this June. Bob, KBD) volunteered to help organize the 
commemorative station. Frank, WBOPAJ, volunteered 
to help Ken with general organizational arrangements. 

After the break, Ed Means, assistant coordinator for 
Colorado AMSAT, presented an excellent update on the 
amateur satellite Phase IIIB. The Phase IIIB satellite is an 
extension of Phase IIIA which crashed into the ocean. It 
is scheduled to be launched in mid-April. Two modes of 
contact will be available. Mode B will have an uplink of 
435.300—.150 and a downlink of 145.820—.970. The 
general beacon will be on 145.8125 and the engineering 
beacon on 145.990. 

Mode L will have an uplink of 1269,.95—.150 and a 
downlink of 436.150—.950. The beacons will be on 
436.040 (general) and 436,020 (engineering). 

Ed presented a slide show of Phase IIIA noting the 
changes in relation to IIIB. He then fielded numerous 
questions. 

The meeting adjourned at 10:05 p.m. The next 
meeting — on receivers — will be at ist Methodist, Feb. 
9th at 


Respectfully submitted, 
Mark, KASIXW 


FOR SALE: Heath Sixer and Twoer, SBE 34 mobile SSB 
xcvr., Heath Shawnee 6 meter xcvr., Knight T 150 trans., 
McMurdo Silver signal generator, Western Union 
teleprinter. 2stero turntables, several car radios, a whole 
bunch of speakers, tubes, components, wire. K@CI, 
Steve Saarschmidt 596-6594, 


FOR SALE: Wood office desk 34” deep by 60” wide-$25. 
Jim Anderson K@DNE 471-3576 after 5:30 p.m. 


FOR SALE — HW 101 w/ p.s., CW filter & spkr $300-save 
$245 on kit price. Johnson Viking 2 $150-good AM or 
lowband CW transmitter. HRO Junior $150-early HRO 
model, 1935 vintage, a real antique, w/ps., all coils and 
spkr. Mon-Key electronic keyer $10-one of the first 
commercial electronic keyers, ASR 33 teletype $100-very 
clean, excellent cond, little use. IDS 125 dot matrix 
printer $200-baud rates to 1200, multiple font sizes, 
parallel or serial interface. 40 meter folded dipole $20- 
w/ low loss wire balun, 

Tom Weatherly ADBO 475-0192. 
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JANUARY BOARD MEETING 

The January meeting of the board of the Pikes Peak 

Radio Amateur Association was called to order at 7:25 
_p.m. January 17th in Tom’s home. Present were Tom, 
ave, Charlie, Mark, Karl, Bud, and Jake. 

The first order of business was the Swapfest to be held 
April 17th or 24th. A feeling prevailed that a location 
must be decided upon before February’s meeting. Dave 
received a letter from the Springs Motor Inn offering a 
downstairs room for $150 a day. However, concern was 
expressed over the size. The possibility of using a 
Safeway is being looked into. Tom will investigate some 
other possible locations. Tickets will be ordered as soon 
as the location is final. 

Costs of the computer doorprize were: Computer, 
$167.97; users manual, $15.75; cassette recorder, $73.49; 
and gift certificate $100 for a total of $357.20 which was 
under the $400 earmarked for the purchase. 
Approximately 3000 tickets will be printed, however, a 
sponsor is still needed. 

The room used for novice classes is currently 
unavailable. Classes will begin sometime around March. 
Teachers are needed. Volunteers are welcome. 

‘Again, Zero Beat articles are needed, Anyone may 
submit an article to Don Lohse. A biographical sketch 
from people would be a welcome addition. 

Help is needed for the Sports Festival. More PR work 
with the ham community would possibly help. Mark 
agreed to make up some general posters for 
distribution. Attempts will be made to keep the ham 
community informed of progress toward the Sports 

_Festival. Since the station at the Sports Festival last year 
ceived donations of equipment from various 
~ompanies, Mark was authorized to write the companies 
to see if they would be interested in doing so this year. 

Upcoming programs are scheduled as follows: 
February-receivers;March-computers/packet radio; 
April-possibly RTTY; May-Sports Festival; June-Sports 
Festival. Additionally, persons conducting programs will 
be asked to submit a short article to Zero Beat prior to 
the program explaining a bit about the presentation. 
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Karl offered to try to geta location for the club picnic 
for sometime in August. 

There being no further business before the board, the 
meeting was adjourned at 10:10 p.m. The next meeting 
will be at Jake’s home, February 14th at 7:30 p.m. 

Respecttully submitted, 
Mark, KAQJXW 


Packet Radio (cont.} 

The second port of the TNC connects it to the 
transceiver microphone and speaker audio lines, and 
the PTT line. Ordinarily, the TNC will produce AFSK 
modulation by putting one of two tones into the 
microphone input, corresponding to a “mark” or 
“space”. In this fashion, the packet is sent out on the air 
at the packet channel baud rate, which is unrelated to 
the terminal baud rate at the other port of the TNC. 

The receiving TNC reverses this procedure, decoding 
the audio tones from the speaker audio line of the radio, 
removing and reading the header and tail information, 
and passing a successfully received packet to the 
terminal at the terminal baud rate. 

The part of the TNC that does the translation between 
the sequence of tone levels and the charactersis called a 
“modem”, short for MOdulator-DEModulator. This 
device may or may not be built into the TNC board. Most 
packet radio modems operate at 1200 baud, which 
corresponds to about 1200 wpm, although the FCC now 
authorizes much higher baud rates on some amateur 
bands. The audio tones used are 1200 Hz and 2200 Hz. 
This choice of frequenciesis that of the BELL 202 modem, 
which is available as surplus. 

The final component of a packet radio station is an 
amateur radio transceiver. Most packet radio activity so 
far has been in the 2-meter band. The only important 
requirement of the radio is that its audio frequency 
response at 2200 Hz be adequate. In other words, the 2- 
meter FM rig you already have is probably just fine. 

From Bob German's HAM RADIO portal and QSP 


MEETING NOTICE 

The February meeting of the Pikes Peak Radio 
Amateur Association will be held on February 9 at 7:30 
p.m. at the First United Methodist Church located at the 
corner of Nevada and Boulder streets. The program will 
be given by Chuck Hill and will cover the subject of 
receivers, to include what makes a good receiver, what 
receiver specs really mean, some measurements done 
‘on current equipmentand much more. it should be an 
excellent program, All members and other interested 
persons are encouraged to attend 


SPORTS FESTIVAL 

The time is getting nearer — the National Sports 
Festival to be held at the end of June, will require the 
help of many hams in order to take of the 
communications. We have taken on a very large task, 
and the best efforts of all are needed. 

We need your help, both brain and brawn. Get 
involved in the planning stages, help make things run 
smoothly, or get involved in the covering of events, and 
the associated problems and procedures. This is an 
opportunity for all of us to demonstrate our skill and 
expertise at a complex communications job. 

Make up your mind now to get involved in the festival, 
and get prepared. Make your interest known, and polish 
up the gear, we need lots of help, and appreciate every 
bit you can give. 


FOR SALE — IC 720 General Coverage transceiver, 
WARC bands w/o p.s. Mint. $635. W/ p.s. $700. Leon 
Solomon WA6SDD 574-5535. 


FOR SALE: Complete Drake C-Line. T4XC, RC-4 
w/CW filter, MS 4 speaker, matching p/s. All excellent 
condition - $425, Drake W4 wattmeter - $35, Swan 1200X 
amp - $175, Icom IC 230 - $165, Icom 215 w/TTP mike - 
$125. Herm Johnson WB7WGN, 599-9240 after 5 and 
weekends. 
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FCC Issues 10 MHz Citations 

Amateur Radio operators are turning up on 10 MHz in 
big numbers, but unfortunately not all of them are 
keeping off of the prohibited 10.109 to 10.115 protected 
frequencies. The Commission authorizes 10 Mhz 
(Cw/RTTY only, 250 watts input) to the amateur 
community on a temporary basis effective October 28 
pending Senate approval of the WARC-79 treaty and 
FCC rulemaking which will determine final 30 meter 
ham band operation. The U.S. government actively uses 
a frequency (believed to be 10.112 MHz) on a daily basis 
and American amateurs are interfering with this 
operation. It is possible that some amateurs may not be 
aware of the forbidden 6 KHz zone. The intrusion of U.S. 
amateurs into the protected spectrum has caused FCC t-— 
issue the following Public Notice (on November 8) 

“The Commission wishes to remind Amateur Radio 
operators who use recently authorized frequencies in 
the 10.100 to 10.109 MHz and 10.115 to 10.150 MHz band 
that they must stay off frequencies between those bands 
to avoid interfering with government operations.” 

“Although a Commission Order adopted on 28 
October 1982 made some frequencies in the 30 meter 
band available temporarily to General, Advanced and 
amateur Extra Class operators, it excluded the portion of 
the band between 10.109 and 10.115 Mhz. Those 
frequencies are still used for government operations, 
which cannot tolerate interference.” 

“Amateur operators who use the unauthorized 
frequencies in the 30 meter band will be in violation of 
Section 97.63 of the FCC rules, and will be subject to 
enforcement action.” 

The FCCis closely monitoring the 30 meter band and is 
issuing “pink slips.” more is atstake here, however, than 
just some amateurs receiving citations. Temporary 
operating authority is unprecedented in US. amateur 
history and unless we are careful, it could be the last. It 
also should be pointed out that the Fixed Service is 
allocated 10 MHz on a primary basis and should not be 
interfered with even on the 30 meter frequencies that 
U.Ss amateurs are authorized to use. 

It has generally been agreed that contesting and 
competitive amateur operation should be exclude“ 
from 10 MHz to keep down unnecessary hamming. In, 
nutshell, be careful of your operation on 10 MHz! 

World Radio, Jan. 1983 


FOR SALE: Model 26 teletype; full floor model and 
boxes of paper—$225. Chuck Brainard, 596-5497. 


MILEY’s RADIO 


Jess KBTAA 719 W. 7th St. 


Florence, Colorado 81226 784-3040 


Hours 6 to 5 and 7 to 9 Tuesday through Saturday. Closed Sunday and Monday, but if we're here, we'll take care of you 


NEW EQUIPMENT IN STOCK 
wood TS 9305 Sale $1389" w/tuner $1550. 
‘senwood TR-7950 45W List $439 - sale $355, 
Kenwood TR 2500 HT $294 
Kenwood 7930 $314 
New Santec 1442 MHT $295, 
Icom 2AT HT Reg. $269 Now $239 
Jeom 24 Reg. $239 Now $219. 
Extra tcom batteries, chrgs. & et. in stock. 
New Icom 70 Receiver List $749 Sale $639. 
New Azden PCS 4000. $279, 
New KDK 2030 mini 25W w/TTM $274, 
Janel QSAS 2 meter preamp $45. 
New Azden PCS 300 HT $279. 
Kantronics interface for VIC 20 and others $163 
VIC 20 computer $149, 
AL VIC 20 software 10% or more off list 
Commodore 64 computer $449, 
Kantronies Hamsoft for VIC 20. $47, 
AEA MT-1 Code Trainer $79, 
Yaesu 844 Desk Mikes $20. 
VoComm Power Pocket—25w amp/battery charger & eliminator for 
Icom IC 2A(T), Makes a 25w mobile out of your 2 A(T) 
List Price $229, Introductory price $179, 
Now a Factory Dealer for 8 & W products 
USED EQUIPMENT 
Wilson MK 46 ch HT, wall chrgr, 1xtra battery, TT pad $110 
Wilson 1402 & 1405 SM HT w/ desk charger $110. 
Icom 255A 25W synth. 2 meter w/standard mike $195. 
Kenwood TR 2400 w/standard accessories $175, 
Kenwood TR 2400 leather case $25.5T1 desk charger 
$150, TR 2400 spr. mic. $25. Package price 
with TR 2400 $265, 
Yaesu FT 207R HT $175, 
—ntec 1200 2 meter HT-synthesized $165. 
ec desk quick charger $60. 
ewan FM 2X w/ac supply $125. 
Genave GTX 212 ch. 2 meter FM, local stals $75 
KOK 2015 synth. 2mtr. mobile w/4 mem. scan & AF MARS. $150. 
Tempo SIT synth. 2 watt HT w/TTP, wall and desk ehrgr., duck and 
extendable antenna. Similar to teom IC2AT $185 


com 230 synth. 2 mtr. $150. 
Icom 2025 2m meter CW/SSb 3W PEP. $145, 
Tempo VHF-1 synth. 2 mtr. mobile-digital-144-148 & 2 
programmable channels $150. 
(2}Motorola HT 200-2 channel, w/desk chrgr., leather case 
extra battery, service manual $150 each ot 2 for $250, 
Eldico Twins-80-10 CW, SSB trans. & revr., matching p/s, 
MARS & CAP freqs.-will transceive as pair $200, 
Galaxy DC1000 mobile powe supply $50. 
LS 400-12 12 volt power supply fore Heath/others $40. 
‘Swan 250 6 meter w/117 XC AC supply, Janel preamp & hand 
‘mic. $195, 
Yaesu FT 101B—good cond., Shure 444 mic, w/o DC supply $450. 
Yaesu FT 6208 6 meter Xevr., 25 W PEP $150, 
Yaesu FT 101 - $525, YO 100 Monitorscope - $100, YC 601 
Digital Display - $150, FV 1018 ext. VEO - $120, 
‘(P 150 Dummy Load/Wattmeter - $75, SP 101 ext. speaker - $25, 
Astatic 104C mike - $30 $1025 value for $895. All 
absolutely mint, 
Yaesu FT 101E-latest version-w/service man., extender boards, 
20 MHz band, FR 101D digital gen. cov, revr, CW filter, Land. 
liner phone patch-Total value $975, Specialall for $895. 
com 7208 - narrow CW filter, AM filter, 160-10 mit. & 
gen. cov. reve. Mint $849, 
Icom 720 & PS 15 supply-no speaker. Special at $698 
Hallicrafters SR 150 80-10 mtr. Xevr., matching p/s, 
spkr,, mint condition $250, 
Heath SB 201 amp. w/o 10m. Perfect condition $325, 
Heath SB 100 updated to 101. CW/SSB 80-10 mtr. Xcvr., matching 
‘A/C supply, speaker $195 
Heath 8 102 w/matching supply, spkr., CW filter, VOX, 
processor, new finals and driver, w/manual $340 
‘Wide selection of amateur antennas-base, mobile, 
HF, VHF, UHF at reduced prices 
1983 Handbooks, Callbooks Bash books, and Repeater directories. 
$2.00 off Handbooks and Callbooks 
‘Coming Feb. 1 — the new ARRL “The FCC Rulebook” 
‘We handle anything electronic and Jove to trade” 


Membership Application 
PIKES PEAK RADIO AMATEUR ASSOCIATION 


Name 
Address 
City State Zip 
Call License Class 
ARRL Member Telephone 
Full Member $12.00 oO 
Family Membership $15.00 oO 
Additional Names Calls ee 
Associate Member $8.00 L1_— (Outside Teller & El Paso Counties.) 


LAST ISSUE OF ZERO BEAT! 
This is the last issue you will receive, thatis, unless your 
dues are paid before March 1st. If you are unable to 
attend the February meeting to pay your dues, mail your 
check and the form on page 5 to Les Borst KCNC, 2542 
E. Bijou, 80909, The dues are: $12 for full membership, 
$15 for family and $8 for associate membershi 


FOR SALE: (2) ASR 33's. $150 each. Louie Preller 
WPPCZ, 591-1723, 


FOR SALE: Heathkit phone patch jn excellent condition. 
Phone 635-3373, Frank Craw W#HWH 


HELP WANTED: Evelyn McCune is looking for a ham to 
run a monthly schedule at your convenience with a 
missionary in Peru. Call her at 495-2562. 
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Don Lohse KB¢KQ 
1410 E, LaSalle 
Colorado Springs, CO 80907 


WINTER SWAPFEST 

A Winter Swapfest will be held Feb. 18, 19 and 20 at 637 
Winters Drive in Colorado Springs. This is across the 
street from the Dog Track. This is an indoor fest, and 
come to buy, sell or trade. New and used ham gear, 
CB'sstereo gear, scanners, etc. Miley's Radio fror 
Florence will be up with a lot of gear. 
The swapfest will be open Friday the 18th from noon to4 
p.m. and Saturday and Sunday the 19th and 20th from 8 
a.m, to 4 p.m 

This is a large building, and the spaces which will sell 
for $12 will each hold 2 or 3 4 X 8 tables-so double or 
triple up. Bring what you want to sell or trade. There isan 
open air flea market down the street, 

Everyone is welcome. For information call either 591- 
2886 or 1-784-3040 for information and reservations. 
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